Abstract. We report a 3-yr-old male with short stature, speech delay, episodes of convulsion, and right morning glory syndrome. He had four episodes of febrile convulsion from the age of 1 yr 6 mo, and two episodes of afebrile convulsion with hypoglycemia. His height was 90.2 cm (-2.3 SD) and his growth rate was decreased from about 2 yr of age. Magnetic resonance imaging of the brain showed an atrophic anterior pituitary lobe, invisible stalk, and ectopic posterior lobe. Septo-optic dysplasia was deniable. We tested pituitary function. Cortisol response to CRH was normal (peak: 21.0 µg/dl). TSH response to TRH was prolonged and exaggerated (peak: 33.0 µU/ml at 120 min), and FT4 response was absent (peak: 0.74 ng/dl). After supplement of l-T4, GH response to arginine was decreased (peak: 5.1 ng/ml). We diagnosed hypothalamic hypopituitarism. We started treatment with l-T4 and growth hormone. Patients with congenital ocular anomaly including morning glory syndrome should be evaluated for brain and pituitary structure with MRI, and further endocrinological examinations should also be considered.
Introduction
Hypopituitarism presenting with pituitary malformation is often reported with congenital m i d l i n e m a l f o r m a t i o n o f t h e c e r e b r u m . Holoprosencephaly, septo-optic dysplasia, agenesis of the corpus callosum are representative features (1) . Most patients have multiple pituitary hormone deficiency with growth hormone and adrenocorticotropic hormone deficiency. We report a case with short stature, speech delay, episodes of convulsion and unilateral morning glory syndrome.
Case Report
The patient is the first child of healthy unrelated Japanese parents. He was born by Caesarian section because of cephalopelvic disproportion after a 41-wk gestation. His birth weight and length were 3456 g and 51 cm, respectively. He had no history of hypoxia, asphyxia or brain trauma. His developmental milestones were normal in physical aspects, but speech development was delayed. He first spoke a word at 2 yr 6 mo and two words at 3 yr of age. Nystagmus of his right eye was indicated in a medical examination when he was 1 yr 6 mo and an ophthalmologist diagnosed right morning glory syndrome. The patient had four episodes of febrile convulsion from 1 yr 6 mo of age, and an episode of Correspondence: Dr. Kaori Kinoshita, Department of Pediatrics, Graduate School of Medicine, Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba 260-8677, Japan E-mail: kaori_kinoshita@hotmail.com Vol.14 / Suppl 24 afebrile convulsion with hypoglycemia, diagnosed as ketotic hypoglycemia. At 3 yr 11 mo of age, he was referred to our hospital because of a second episode of afebrile convulsion. His blood sugar was 30 mg/dl and blood ketone was high. Convulsion stopped after intravenous injection of glucose.
His height and bone age were 90.2 cm (-2.3 SD) and 2 yr, respectively. His body proportion was normal and had no significant skeletal deformity. The patient's growth chart is shown in Fig. 1 . He had hypothyroidism (TSH 2.86 µU/ml, fT4 0.74 ng/dl) and a low level of IGF-1 (7.19 mmol/l). GH level at the time of spontaneous hypoglycemia was also low (0.65 ng/ml). Cortisol secretion at the time of spontaneous hypoglycemia was preserved (22.7 µg/dl).
Magnetic resonance imaging (MRI) showed an atrophic anterior pituitary lobe, the absence of the infundibulum and posterior pituitary ectopia (Fig. 2) . The structure of the brain was normal and septo-optic dysplasia was deniable. We tested pituitary function (Table 1) . ACTH and cortisol level in response to CRH infusion were preserved (peak serum ACTH concentration 208.2 pg/ml, peak serum cortisol concentration 21.0 µg/dl).
TSH level in response to TRH was prolonged and exaggerated (peak serum TSH concentration 33.0 µg/ml at 120 min) and fT4 response was absent (peak serum fT4 concentration 0.74 ng/dl). We diagnosed hypothalamic hypothyroidism. After supplement of l-T4, the patient showed normal GH response to GRF (peak serum GH concentration 22.5 ng/ml) and poor GH response to arginine infusion (peak serum GH concentration 5.1 ng/ ml). We treated him with l-T4 (2.5 µg/kg/d) and recombinant human GH (0.175 mg/kg/wk). These results indicate that his hypopituitarism is of hypothalamic origin. 
Discussion
Morning glory syndrome is a congenital optic disc anomaly named because of its resemblance to the tropical flower of that name. The optic disc is usually enlarged, with a funnel-shaped excavation surrounded by a usually pigmented border. Although most cases of morning glory syndrome occur as isolated ocular abnormalities, it may occur in association with systemic anomalies, including midline craniofacial defects, defects of the sella turcica and endocrine dysfunction, CHARGE s y n d r o m e , m o y a m o y a d i s e a s e , a n d neurofibromatosis type 2 (2, 3). Most reported cases with morning glory syndrome and pituitary dysfunction have basal encephalocele (3-7) . The pituitary insufficiency may be secondary to compression of the pituitary gland by a basal encephalocele in these cases. However, PierreFilho et al. reported a case of bilateral morning glory syndrome associated with posterior pituitary ectopia and hypopituitarism without mass lesion disturbing the pituitary gland or hypothalamus (2). They did not describe the origin of anterior pituitary dysfunction. Our case with unilateral morning glory syndrome has a similar pituitary structure in MRI images and hypothalamic hypopituitarism. The pathogenesis of morning glory syndrome is unknown, but this syndrome may be one of several developmental anomalies combinating in the brain, cranial nerve and pituitary gland.
The patients with congenital ocular anomaly including morning glory syndrome should be evaluated for brain and pituitary structure with MRI and further endocrinological examinations should also be considered. ACTH and cortisol level in response to CRH infusion were preserved. TSH level in response to TRH was prolonged and exaggerated, and fT4 response was absent. After supplement of thyroid hormone, serum GH response to GRF infusion was normal, however, GH response to arginine infusion was poor (peak serum GH concentration 5.1 ng/ml).
